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(54) Recording material and recording method 



(57) 
order: 



A recording material is provided comprising in 



1) a sheet-like paper substrate 

2) at least one pigment layer coated thereon 

3) at least one sealing layer coated thereon which 
comprises a particulate polymer dispersion charac- 
terised by a film forming temperature of between 
60° C and 140° C{extend: 160>C) and an average 
particle size between about 1 u.m and about 50 urn 
together with at least one water-soluble polymer 
binder. 



The recording materials of the invention are partic- 
ularly suitable for use with the Inkjet printing process. 

There is also provided a method wherein the printed 
image is heated after printing to seal the sealing layer 
by partly melting and softening the particulate polymer 
dispersion sufficiently for it to form a film to provide a 
robust image protecting coating. 
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Description 
Technical Field 

[0001] The present invention relates to a recording 
material and to a method of treatment for images pro- 
duced therewith. It particularly relates to a recording ma- 
terial for the ink jet process. 

Background of the Invention 

[0002] The ink jet process is now a widely used print- 
ing process since it can be carried out using relatively 
cheap and simple printers without noise and with high 
quality, in particular in the case of colour printing. There 
are several kinds of ink jet printers, for example piezo- 
electric and thermal drop on demand printers and con- 
tinuous ink jet printers. In the ink jet process, droplets 
of a recording fluid, the ink, are applied to the recording 
material under computer control. With increasing im- 
provement in the availability and mode of operation of 
inkjet printers there is great interest in using the ink jet 
process in many imaging and display applications and 
as an alternative to conventional photographic imaging 
and printing. Consequently, increasingly severe require- 
ments are being set for the recording materials. The re- 
cording produced by means of ink jet processes is re- 
quired to have, for example, water and smear resist- 
ance, high resolution, high colour density, sufficient ink 
gradation, and good light fastness. There is also interest 
in providing prints with a glossy or textured image sur- 
face. On the other hand there is great interest in achiev- 
ing high image quality from cheap recording materials 
rather than by using expensive materials. 
However the cheapest recording materials, such as so- 
called plain paper, generally provide poor images from 
ink jet printers due to problems such as bleeding, feath- 
ering, and cockling. Consequently it has become com- 
mon to provide recording materials comprising a sub- 
strate such as plain paper and at least one ink-receiving 
layer arranged thereon. The ink-receiving layer fre- 
quently consists of a mixture of a pigment and a binder. 
In addition to increasing the whiteness and smoothness 
of the material, the pigment serves to hold the colorants 
from the ink to prevent problems such as bleeding and 
feathering. Such materials are adequate for printing 
text, but still show deficiencies when printing images. 
For instance cockling can still be a problem due to the 
greater quantity of ink laid down. To some extent this 
can be overcome by increasing the coating weight of the 
pigment layer or by use of additional layers or more com- 
plicated formulations, but this then increases the cost of 
the material. Moreover prints are still susceptible to 
staining and are poorly robust to handling and scratch- 
ing, particularly when wet since the binder components 
in the ink-receiving layer are normally water-soluble or 
water swellable. Furthermore the appearance is unat- 
tractive when compared with conventional glossy pho- 



tographic images. 

[0003] There is thus a need for an inkjet printing meth- 
od using a simple and cheap recording material but 
which can provide robust good quality images. There is 

5 a particular need for such a method, which will addition- 
ally provide prints of high gloss. 
Patent Application WO 98-02'313 discloses an ink jet 
recording materia! comprising a substrate paper, which 
contains synthetic fibres and a porous ink-receiving lay- 

10 er, which comprises a dispersion of a film forming poly- 
mer and a water-soluble binder. 
We have found a suitable material and method to 
achieve images of equal quality using relatively cheap 
pigment coated plain paper as a substrate. 

15 

Detailed Description of the invention 

[0004] It is therefore the object of the present inven- 
tion to provide a recording material and a recording 
20 method, which provides water-resistant images of good 
quality and stability. 

[0005] The object is achieved by a recording material 
comprising in order: 

25 1 ) a sheet-like paper substrate, 

2) at least one pigment layer coated thereon and 

3) at least one sealing layer coated thereon which 
comprises a particulate polymer dispersion charac- 
terised by a film forming temperature of between 

30 60° C and 160° C, preferably between 60° C and 
1 40° C, and an average particle size between about 
1 Jim and about 50 ^m together with at least one 
water-soluble polymer binder. 

35 [0006] The paper substrate to be used in the present 
invention may be any conventional paper base; for ex- 
ample, paper produced by various apparatus such as a 
Fourdrinier paper machine, a cylinder paper machine or 
a twin wire paper machine from a wood pulp including, 

*o for example, a chemical pulp, a mechanical pulp, or a 
waste paper pulp. A suitable paper substrate material is 
paper having a basis weight of from 50 g/m 2 to 500 g/ 
m 2 , preferably from 80 g/m 2 to 250 g/m 2 . The paper may 
be manufactured from a pulp comprising in addition op- 

45 tionally at least one of various conventional additives as 
are known in the art, for example including a filler or pig- 
ment, a binder, a sizing agent, a fixing agent, a yield- 
improving agent, a cationic agent and a paper strength- 
increasing agent. The filler content in the. paper is pref- 

so erably not more than 25 % by weight, based on dry mat- 
ter. Suitable fillers include, for example, starch or an in- 
organic pigment, it being possible to use the same pig- 
ments as in the coated pigment layer. The paper may 
optionally have internal and / or surface sizing with 

55 known sizes. 

[0007] In general the whiteness of the paper should 
be as high as possible, and it may therefore be advan- 
tageous to include in the paper or in the pigment layer 
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components such as optical brightening agents, dyes, 
or pigments to improve the brightness and whiteness of 
the paper. However the invention may also be used with 
coloured or tinted papers. Other additives such as a pig- 
ment dispersant, a thickener, a fluidity-improving agent, 
a defoaming agent, a foam-suppressing agent, a re- 
lease agent, a blowing agent, a penetrating agent, and 
ash-preventive agent, a waterproofing agent, a wet 
strength agent, and a dry strength agent may be incor- 
porated as the case requires. A suitable paper is white 
bond paper. 

[0008] The back surface of the paper may be provided 
with the pigment layer or layers, like the front, or may 
have a barrier layer against solvents, for example com- 
prising a plastics dispersion, or a coating for lay-flat 
properties, for example comprising polyvinyl chloride or 
soluble starch derivatives. Alternatively the back of the 
paper may be provided with both the pigment layer and 
the sealing layer like the front. As a further alternative 
the back surface of the paper may be coated with an 
adhesive and the adhesive may be protected with a re- 
lease sheet, which is releasably adhered to the adhe- 
sive. Thus the image after printing may be caused to 
adhere to a suitable surface. 

[0009] Preferably the pigment in the pigment layer is 
a white pigment. Suitable white pigments include plastic 
pigments and inorganic pigments such as light calcium 
carbonate, heavy calcium carbonate, kaolin, talc, calci- 
um sulphate, barium sulphate, titanium dioxide, zinc ox- 
ide, zinc sulphide, zinc carbonate, satin white, alumini- 
um silicate, diatomaceous earth, calcium silicate, mag- 
nesium silicate, synthetic non -crystalline silica, colloidal 
silica, colloidal alumina, pseudo-boehmite, aluminium 
hydroxide, alumina, lithopone, hydrolysed halloysite, 
montmorillonite, magnesium carbonate, basic magnesi- 
um carbonate, magnesium hydroxide, and zeolite and 
clay-based pigments. It is also possible to use mixtures 
of these pigments. A combination of 40 to 80 parts of 
very fine clay with 20 to 60 parts of calcium carbonate 
is particularly suitable. The pigment layer may also ad- 
vantageously comprise one or more dispersants and a 
binder. The coating weight of the pigment layer may be 
between 10 g/m 2 and 80 g/m 2 , preferably between 
about 1 5 g/m 2 and about 50 g/m 2 . 
In addition to the components already mentioned, the 
pigment layer may contain further auxiliary agents as 
are known in the art, such as, for example, a wetting 
agent, a defoaming agent, or a thickening agent. Further 
there may be more than one pigment layer provided on 
the surface of the paper, each of which is composed of 
the pigments and additives mentioned above. Further, 
a calendering apparatus may be employed to control the 
flatness of the base paper, or the paper may be super- 
calendered after coating the pigment layer using high 
temperature and pressure to produce a gloss paper sur- 
face. 

[001 0] Th particulate polymer dispersion of the seal- 
ing layer may comprise any f ilnvforrning thermoplastics 



dispersion, for example a dispersion of polyurethane, 
low density polyethylene, high density polyethylene, 
polypropylene, polyvinyl acetate, polyvinyl acetate co- 
polymers, styrene/butadiene copolymers, styrene/buta- 
5 diene/acrylonitrile terpolymers, styrene/(meth)acrylate 
copolymers, (meth)acrylic polymers, ethylene/(meth) 
acrylic acid copolymers, ethylene/vinyl chloride copoly- 
mers, ethylene/(meth) acrylate/maleic terpolymers, and 
mixtures thereof. 

A preferable size for the particulate polymer is between 
about 5 prn and about 20 u,m. The particulate polymer 
should have a melt flow index of at least 5, preferably 
between about 10 and about 100. 
A particularly suitable particulate polymer comprises 
low-density polyethylene microspheres having an aver- 
age diameter of about 12 u,m and a melt flow index of 
75. Another particularly suitable particulate polymer 
comprises microspheres of a 7 % acrylic acid/ polyeth- 
ylene copolymer having an average diameter of about 
1 0 u.m and a melt flow index of 9. Another suitable par- 
ticulate polymer comprises low-density polyethylene 
particles of random shape and a particle size of about 
1 3 u.m and a melt flow index of 70. These polymers have 
melting points of from 105° C to 107° C. 
[0011] The polymer of the film forming dispersion may 
optionally contain other additives such as, for example, 
UV absorbers, light stabilisers such as hindered amines, 
optical brightening agents, or tinting agents. 
[0012] The other component of the sealing layer is a 
film-forming water-soluble binder. All water-soluble pol- 
ymers whose use as binders in recording layers is 
known may in principle be used, and suitable examples 
include polyvinyl alcohol, copolymers of polyvinyl alco- 
hol, carbohydrates such as tragacanth gum or water- 
soluble starch derivatives, water-soluble cellulose de- 
rivatives such as hydroxyethyl cellulose or carboxyme- 
thyl cellulose, water-soluble methacrylates containing 
hydroxyl groups and copolymers thereof, polyvinyl pyr- 
rolidone, gelatine, casein and mixtures of such binders. 
A particularly suitable hydrophilic binder is polyvinyl al- 
cohol, which is hereinafter referred to as PVOH. 
A preferred binder is PVOH, which has a degree of hy- 
drolysis of at least 85 %, and a particularly preferred 
binder is PVOH, which has a degree of hydrolysis of be- 
tween about 98 % and about 99 %. 
[001 3] The coating weight of the sealing layer may be 
between about 3 g/m 2 and about 50 g/m 2 . A preferred 
coating weight is between about 8 g/m 2 and about 30 g/ 
rrr 2 . Depending on the use of the recording material, the 
ratio of the particulate polymer dispersion to the water 
soluble binder in the porous recording layer may be var- 
ied in the range from about 10 : 1 to about 1 : 1 , a ratio 
of approximately 5 : 1 being preferred. This ratio and the 
overall coating weight can be used to adjust the ease of 
coating, the image quality of the final print, and resist- 
ance to scratching, abrasion, and water. 
[0014] In addition to the components already men- 
tioned, the sealing layer may contain further auxiliary 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP1 188 573 A2 



6 



agents as are known in the art, such as, for example, 
surfactants, cross linking agents, dye fixing agents, fun- 
gicides, inorganic pigments, lubricants, dispersants, an- 
tifoams, ultraviolet absorbers, and optical brighteners. 
Suitable cross-linking agents are, for example, aide- 5 
hydes such as glyoxal, polyisocya nates, polyepoxides 
and polyaziridines. Suitable dye fixing agents known in 
the art include cationic or basic compounds such as 
quaternary ammonium and phosphonium polymers and 
polymers comprising basic monomers such as vinyl py- 
ridine, vinyl imidazole, amine containing (meth)acr- 
ylates, copolymers of such monomers with other ethyl- 
enically unsaturated monomers, and quaternised reac- 
tion products from such polymers. 
Optionally there may also be present additional layers 
in the assembly. Specifically there may be present be- 
tween the pigment layer and the sealing layer a dye trap- 
ping layer comprising a dye fixing compound in a suita- 
ble binder. Suitable dye fixing compounds include basic 
or cationtc polymers and inorganic species such as salts 
comprising polyvalent metallic ions, silica or alumina, 
particularly cationically modified silica or alumina. Suit- 
able cationic polymers known in the art as dye fixing 
compounds include quaternary ammonium and phos- 
phonium polymers and polymers comprising basic mon- 
omers such as vinyl pyridine, vinyl imidazole, amine 
containing (meth)acrylates, copolymers of such mono- 
mers with other ethylenically unsaturated monomers, 
and quaternised reaction products from such polymers. 
Suitable binders for the dye trapping layer include any 
of the water-soluble polymers whose use as binders in 
recording layers is known, such as poly vinyl alcohol, 
copolymers of polyvinyl alcohol, carbohydrates such as 
tragacanth gum or water-soluble starch derivatives, wa- 
ter-soluble cellulose derivatives such as hydroxyethyl 
cellulose or carboxymethyl cellulose, water-soluble 
methacrylates containing hydroxyl groups and copoly- 
mers thereof, polyvinyl pyrrolidone, gelatine, casein, 
and mixtures of such binders. 

[0015] The recording materials according to the in- 
vention are particularly suitable for use with the ink jet 
printing process. Any convenient ink jet printer may be 
used for printing on the recording materials according 
to the invention, for example a continuous printer or a 
piezoelectric or thermal drop-on-demand printer. Suita- 
ble inks for ink jet printing include aqueous inks and 
those based on organic solvents such as 2-butanone, 
ester solvents, and mineral oils. Suitable colorants for 
these inks include dyes or pigments. 
Preferred inks for the invention are aqueous inks. 
[0016] The recording materials according to the in- 
vention may also be used with other printing methods 
as are known in the art, such as, for example flexograph- 
ic and gravure printing, or as writing or drawing materials 
for use with felt tipped pens and the like. 
[0017] The recording materials according to the in- 
vention are particularly suitable for use in a printing proc- 
ess wherein the printed image is heated after printing to 



seal the porous recording layer by partly melting and 
softening the particulate polymer dispersion sufficiently 
for it to form a film to provide a robust image protecting 
coating. 

[0018] Therefore according to this aspect of the inven- 
tion, the printed image is heated after printing to seal 
the sealing layer. The heating process may use any con- 
venient method, such as heated air, contact with a heat- 
ed surface, or infrared or microwave radiation. Alterna- 
tively the print may be heated under pressure in contact 
with a heated surface or by passing it between heated 
rollers. The recording layer may be heated at tempera- 
tures between about 80° C and about 1 80° C, preferably 
between about 100° C and about 120° C. 
It is important that this heating process does not affect 
the components of the substrate and pigment layer. One 
of the advantages of the preferred particulate polymers 
of the porous sealing layer of the invention is that the 
softening points are relatively low and thus the temper- 
ature and time needed to seal them are minimised. 
[0019] According to another aspect of the invention, 
the printed image is heated under pressure with the im- 
age surface in contact with a second, inert sheet, which 
is held against the image protective layer of the material. 
The inert sheet does not adhere to the material, but pro- 
tects it from the rollers used to appty the pressure. Suit- 
able inert sheets include polyester films, polyamide 
films, and casting papers. The inert sheet may be treat- 
ed with silicones or poly tetrafluoroethylene to enhance 
the release properties. Furthermore a suitable choice of 
the inert sheet may be used to produce a desired ap- 
pearance to the final image such as the use of a smooth 
inert sheet, which will impart a high gloss to the image, 
or a textured sheet, which will produce a textured finish. 
[0020] Preferably according to this aspect of this in- 
vention, the printed image is heated by passing through 
a laminator. By laminate r is meant a device, which is 
normally used for the lamination of printed images, 
which comprises a means of heating and pressing to- 
gether the image and the cover sheet, commonly by 
passing them through a nip between a pair of heated 
rollers. 

[0021] It is found that, unexpectedly, images pro- 
duced on the materials of the invention become signifi- 
cantly brighter and denser in appearance after the im- 
age has been heated and sealed. Hitherto it has been 
difficult to achieve adequate brightness and density of 
ink jet prints to compete with photographic printing qual- 
ity without increasing the ink load so much that the re- 
sulting prints are slow to dry and show defects such as 
puddling, coalescence, and incomplete absorption of 
the ink. We have found that the porosity of the sealing 
layer in the inventive materials can itself contribute to 
ink absorption and thus reduce the tendency to puddling 
and coalescence when printing. This is particularly ap- 
parent when the layer is coated on a material, which has 
poor image receiving properties. This additional func- 
tionality is not the prime purpose of the sealing layer but 
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can represent a significant advantage. Depending on 
the rest of the assembly, and on the type of ink used, 
the colorant can reside in the sealing layer or in an un- 
derlayer, or be distributed between the layers. The pres- 
ence of colorant in the sealing layer does not impair ef- 5 
fective sealing or the quality of the image. 
[0022] Many types of pigment coated paper are read- 
ily available and in wide commercial use. One of the ad- 
vantages of the present invention is that the sealing lay- 
er may be produced as an aqueous formulation and 
coated on to a commercially available pigment coated 
paper, and that after printing and heat treatment a final 
high quality image is easily and cheaply produced. Any 
convenient coating method may be used for the prepa- 
ration of the materials of the present invention, such as 
blade coating, knife coating, slide coating and curtain 
coating. 

[0023] The materials and method of the invention are 
particularly useful in so called photofinishing applica- 
tions used for providing the output from imaging devic- 
es. After printing and sealing the final image has a pleas- 
ing appearance and feel, and may be provided with a 
glossy or other desired texture and used as an alterna- 
tive to conventional photographic prints. 
[0024] The materials and method of the invention are 
also particularly suitable for use as labels or tags. In one 
aspect of the invention for use as labels or tags the back 
surface of the paper is provided with a pigment coating 
and with a sealing layer like the front. Such a material 
may be printed on both sides and subsequently sealed 
on both sides to provide a robust label or tag. 
[0025] According to another aspect of the invention 
for use as labels the back surface of the paper may be 
coated with an adhesive and subsequently the adhesive 
may be used to cause the printed and sealed image to 
adhere to a suitable substrate. Preferably according to 
this aspect of the invention the adhesive may be pro- 
tected with a release sheet. Optionally the adhesive and 
release sheet may be applied before some or all of the 
face side coatings. The release sheet is releasably ad- 
hered to the rest of the material, and is selected on such 
a basis that the release sheet has an adhesive force suf- 
ficiently strong not to be peeled during transportation in 
an ink jet recording apparatus or during heating but 
weak enough to peel easily when it is desired to attach 
the printed image to a suitable surface. Alternatively the 
adhesive may be applied after the face side coatings or 
after printing and sealing. 

[0026] Suitable adhesives include solvent type and 
aqueous type adhesives. Suitable aqueous adhesives 
are well known and include soluble adhesives such as 
poly vinyl alcohol and polyvinyl pyrrolidone and emul- 
sion type adhesives obtained by emulsion polymerisa- 
tion in water of vinylically unsaturated monomers em- 
ploying a surface active agent. Preferably the adhesive 
is a pressure sensitive organic solvent type adhesive 
such as a rubber type adhesive or an acrylic resin type 
adhesive. The main material of the rubber-type adhe- 



sive is natural rubber or, styrene-butadiene rubber. To 
the natural rubber, a resin or a plasticiser may be incor- 
porated, and a suitable solvent for coating such as n- 
hexane. The acrylic resin type adhesive may be pre- 
pared by polymerising an acrylic monomer such as 
2-ethylhexyl acrylate, butyl acrylate, ethyl acrylate, or (5- 
hydroxyethyl acrylate in an organic solvent. Further, in 
order to improve the physical properties such as the 
heat resistance and the solvent resistance of the adhe- 
sive, the above material may be cross linked using a 
cross linking agent such as an isocyanate, or a pigment 
such as silica, kaolin, clay, calcium carbonate, alumini- 
um hydroxide, zinc oxide, titanium dioxide, melamine 
resin particles or starch particles, may be incorporated 
to the above material. Depending upon the particular 
purpose for which the recording material is employed 
other additives may be incorporated in the adhesive lay- 
er including a water soluble polymer, a petroleum type 
resin, a paraffin wax, a fatty acid or its derivative, a high- 
er alcohol, a metal soap, or a silicone as well as an anti- 
static agent, a thickener, a dispersant, a preservative, 
an antioxidant or a defoaming agent. 
[0027] Suitable materials for a release sheet include 
wood free paper, kraft paper, glassine paper, impregnat- 
ed paper, or a plastic film such as a polyester film or a 
polyamide film, which may be coated with a silicone res- 
in or poly tetrafluoroethylene as a release agent. 
[0028] The following examples will serve to illustrate 
the invention. 

Examples 

Example 1 

[0029] A formulation for a recording material accord- 
ing to the invention was prepared using the following 
components of Table 1 : 



Table 1 



Component 


Quantity 


98 % PVOH (7.5 % solution) 


40.0 g 


Surfactant (3 % solution) 


20.0 g 


Polyethylene particles 


20.0 g 


Deionised water 


20. Og 



[0030] The surfactant used was a non-ionic wetting 
agent based on octylphenol ethoxylate (average 9 to 1 0 
moles ethylene oxide) available under the trade name 
Triton X100 from Union Carbide Chemicals and Plastics 
Company Inc., Danbury, CT, USA. The polymer particles 
comprised low-density polyethylene particles of random 
shape with an average particle size of about 1 3 fim and 
a melt flow index of 70 available under the trade name 
Coathylene HX1681 from duPont Polymers. 
[0031] This formulation was coated with a wet coating 
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weight of 36 g/m 2 onto a commercially available super- 
calendered glossy printing paper consisting of a kraft 
paper of substance 130 g/m 2 with a two layer pigment 
coating having a total coating weight of approximately 
22 g/m 2 on each side of the sheet. The first coat com- 
prised a calcium carbonate pigment in a styrene-buta- 
diene copolymer binder and the second coat comprised 
a mixture of calcium carbonate, English kaolin clay and 
plastic pigments in the approximate proportions 60 
parts : 35 parts : 5 parts together with a styrene-acrylic 
copolymer binder. 

A test pattern was printed with aqueous dye-based inks 
using an Epson® 800 printer, allowed to dry, and the 
coating was sealed by passing it through a Seal Image 
400 laminator at a heat setting corresponding to a tem- 
perature of 11 8° C with the image face contacted with a 
smooth sheet of polyester film. A clear glossy high qual- 
ity image was produced which was resistant to the in- 
gress of water and to rubbing when wet. 
[0032] The print prepared according to the invention 
was compared with an identical image printed on the 
supercalendered glossy printing paper without the over- 
coat. This was found to be of very poor quality due to 
the inability of the paper to absorb the ink and was fur- 
ther degraded when contacted with water. This shows 
the advantage of the inventive assembly and method in 
providing dense images of excellent quality. 

Example 2 

[0033] A recording material according to the invention 
was prepared as follows: 

The formulation of Table 1 was coated with a wet 
coating weight of 36 g/m 2 on to a commercially 
available ink jet recording medium consisting of a 
1 60 g/m 2 kraft paper coated with a layer of pigments 
and a cationic polymer, the latter acting as a mor- 
dant for types of dye used in water soluble ink jet 
inks. 

A test pattern was printed with aqueous dye-based 
inks using an Epson® 800 printer, allowed to dry, 
and the coating was sealed by passing it through a 
Seal Image 400 laminator at a heat setting corre- 
sponding to a temperature of 11 8° C with the image 
face contacted with a smooth sheet of polyester 
film. A clear glossy high quality image was pro- 
duced which was resistant to the ingress of water 
and to rubbing when wet. 

[0034] The image prepared according to the invention 
was compared with the same test pattern printed on the 
ink jet recording medium without the topcoat. This was 
of similar image quality but remained matt in surface and 
the medium was subject to cockling and staining when 
contacted with water. 

[0035] This shows the advantage of the invention in 
providing robust glossy images. 



Example 3 

[0036] A formulation for a recording material accord- 
ing to the invention was prepared using the following 
5 components of Table 2: 



Table 2 



Component 


Quantity 


Deionised water 


34.8 g 


Deionised water 


0.2 g 


99 % PVOH (10 % solution) 


40.0 g 


Polyethylene particles 


25. Og 



[0037] The PVOH was a commercial sample from 
Harco available under the trade name Mowiol 28-99. 
The silicone surfactant was a commercial sample from 
Byk Chemie under the trade name Byk 348. The poly- 
ethylene particles were the same as in example 1 . 
[0038] This formulation was prepared by slowly add- 
ing the PVOH to the surfactant and water and mixing 
well, and then adding the polymer beads with good stir- 
ring. The final formulation was mixed at high speed for 
20 minutes and then left in an ultrasonic bath for 15 min- 
utes. It was coated on to a commercially available silica 
coated plain paper having a total weight of 100 g/m 2 to 
give a coating weight of the porous recording layer of 
approximately 20 g/m 2 . An image was printed using 
aqueous inks on an Epson Stylus Color 3000 printer, 
allowed to dry, and the coating was sealed by passing 
.. it through a GBC 1200 laminator at a heat setting cor- 
responding to a temperature of 120° C with the image 
face contacted with a piece of smooth casting paper as 
an inert sheet. A clear bright glossy image was produced 
which was resistant to water and rubbing. 

Example 4 

[0039] Three recording materials were prepared and 
tested for a label application as follows: 

A A commercially available pigment coated label 
paper of substance 83 g/m 2 and thickness 65 p.m. 
B The same label paper overcoated with the same 
polyethylene bead dispersion as in example 1 at the 
same coating weight. 

C The same label paper on which was coated se- 
quentially: 

(a) a dye trapping layer consisting of an equal 
mixture of methylhydroxypropyl cellulose and 
gelatine at a total dry coat weight of 3 g/m 2 with 
a surfactant as coating aid which was allowed 
to dry before 

(b) further overcoating with th same polyeth- 
ylene bead dispersion as in example 1 at the 
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same coating weight as in example 1 . 

[0040] The three samples were printed with a test pat- 
tern using an Epson® 1270 ink jet printer. 

Sample A did not give a satisfactory print due to in- 
adequate absorption of the ink, which caused it to 
puddle and run on the surface. Furthermore the inks 
were not resistant to rubbing when wet. No sealing 
treatment was done on this sample. 
Samples B and C were treated, after printing and 
drying, to seal the polyethylene bead layer by pass- 
ing them through a GBC 3500 laminator at a heat 
setting of 1 1 3° C with the image face contacted with 
a smooth sheet of polyester film. 
Sample B gave an image of acceptable quality 
though there was some evidence of uneven print 
density due to coalescence of the ink on the surface 
and also some sideways diffusion of the ink leading 
to reduced sharpness of the image. 
Sample C had excellent image quality with even 
density and good sharpness. 

[0041] This clearly shows the advantage of a dye- 
trapping layer under the sealing layer. 
[0042] The printed and sealed samples B and C were 
cut to a size of approximately 8 cm by 1 0 cm and ad- 
hered to a clean glass bottle with a solvent based adhe- 
sive. Both labels were resistant to immersion in cold wa- 
ter for at least five minutes and to rubbing when wet. 

Example 5 

[0043] A commercially available self adhesive label 
paper comprising a pigment coated paper base backed 
with adhesive and a release liner was overcoated on the 
face side with the polyethylene bead formulation of Ta- 
ble 1 at a coating weight of 36 g/m 2 . After drying it was 
printed, sealed as in example 1 and applied to a glass 
bottle after removing the release liner. The image pro- 
duced was clear, glossy and of good quality and the la- 
bel when attached to the bottle was resistant to immer- 
sion in cold water for at least five minutes and to rubbing 
when wet. 



Claims 

1. A recording material comprising in order 

a sheet-like paper substrate, 

at least one pigment layer coated thereon, 

and 

at least one sealing layer coated thereon which 
comprises a particulate polymer dispersion 
characterised by a film forming temperature 
of between 60° C and 160° C and an average 
particle size between 1 urn and 50 ujti together 



with at least one water-soluble polymer binder. 

2. A recording material according to claim 1 wherein 
the pigment in the pigment layer is a white pigment. 

5 

3. A recording material according to claim 2 wherein 
the pigment in the pigment layer comprises at least 
one of calcium carbonate, kaolin, talc, calcium sul- 
phate, barium sulphate, titanium dioxide, zinc ox- 

10 jde, zinc sulphide, zinc carbonate, magnesium car- 
bonate, synthetic non-crystalline silica, colloidal sil- 
ica, colloidal alumina, or pseudo-boehmite. 

4. A recording material according to any of claims 1 to 
15 3 wherein the coating weight of the pigment layer is 

between 10 g/m 2 and 80 g/m 2 . 

5. A recording material according to any of claims 1 to 
4 wherein the particulate polymer dispersion com- 

20 prises at least one of polyurethane, low density pol- 
yethylene, high density polyethylene, polypropyl- 
ene, polyvinyl acetate, polyvinyl acetate copoly- 
mers, styrene/butadiene copolymers, styrene/buta- 
diene/acrylonitrite terpolymers, styrene/(meth)acr- 

25 yiate copolymers, (meth)acrylic polymers, ethyl- 
ene/(meth)acrylic acid copolymers, or ethylene/vi- 
nyl chloride copolymers. 

6. A recording material according to claim 5 wherein 
30 the particulate polymer dispersion comprises low- 
density polyethylene. 

7. A recording material according to any of claims 1 to 
6 wherein the film forming water-soluble binder 

35 comprises at least one of poly vinyl alcohol, copol- 
ymers of poly vinyl alcohol, tragacanth gum, casein, 
water-soluble starch, hydroxyethyl cellujpse, car- 
boxymethyl cellulose, polyvinyl pyrrolidone, gela- 
tine, and water-soluble (meth)acrylate polymers. 

40 

8. A recording material according to claim 7 wherein 
the film forming water soluble binder is polyvinyl al- 
cohol having a degree of hydrolysis of at least 85 %. 

45 9. a recording material according to any of claims 1 to 
8, which comprises a dye trapping layer between 
the pigment layer and the sealing layer. 

10. A recording materia! according to claim 9 wherein 
50 the dye trapping layer comprises at least one cati- 

onic polymer in a binder. 

11. A recording material according to any of claims 1 to 
1 0 in which the back surface of the paper is provided 

55 with a pigment coating and with a sealing layer like 
the front. 

1 2. A recording material according to any of claims 1 to 
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11 in which the back surface of the paper is coated 
with an adhesive and the adhesive is protected with 
a release sheet. 

13. A printing method whereby an image printed on a 5 
recording material according to any of claims 1 to 

12 is heated after printing to seal the sealing layer 
to provide a robust protective surface. 

14. A printing method according to claim 13 whereby 10 
the material is printed using the ink jet printing proc- 
ess. 

15. A printing method according to claim 13 whereby 

the material is printed using the flexographic print- is 
ing process. 

16. A printing method according to any one of claims 

13 to 15 whereby the printed material is heated un- 
der pressure with the image surface in contact with 20 
a second, inert sheet, which is held against the im- 
age protective layer of the material. 

17. A printing method according to claim 16 whereby 

the printed material and inert sheet are heated un- 25 
der pressure by passing them through a laminator. 
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(54) Recording material and recording method 

(57) A recording material is provided comprising in 
order: 

1) a sheet-like paper substrate 

2) at least one pigment layer coated thereon 

3) at least one sealing layer coated thereon which 
comprises a particulate polymer dispersion charac- 
terised by a film forming temperature of between 
60° C and 140° C{extend: 160* C) and an average 
particle size between about 1 u.m and about 50 u.m 
together with at least one water-soluble polymer 
binder. 



The recording materials of the invention are partic- 
ularly suitable for use with the ink jet printing process. 

There is also provided a method wherein the printed 
image is heated after printing to seal the sealing layer 
by partly melting and softening the particulate polymer 
dispersion sufficiently for it to form a film to provide a 
robust image protecting coating. 
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